Estrogen inhibits RANKL-induced osteoclastic differentiation by increasing the expression of TRPV5 channel.
The inhibitor effect of estrogen on osteoclasts differentiation is very important in the etiology of estrogen protecting the adult skeleton against bone loss. However, the precise molecular events underlying the effect of estrogen on osteoclasts differentiation are not known. Recent studies implicated an important role of transient receptor potential vanilloid 5 (TRPV5) in osteoclast differentiation and bone resorption. Furthermore, some studies have confirmed that estrogen is involved in the regulation of calcium ion (Ca(2+)) influx in many cells via TRPV5 channel. Therefore, we hypothesize that TRPV5 channel may be implicated in the process of estrogen-inhibited osteoclastogenesis and bone resorption. Western blot, quantitative real-time PCR, tartrate-resistant acid phosphatase (TRAP) staining, and pit formation assay were employed to investigate the role of TRPV5 in estrogen decreasing osteoclast differentiation and bone resorption. We found that the expression of TRPV5 is significantly down-regulated during estrogen deficiency-induced osteoclastogenesis. Furthermore, TRAP staining and pit formation assay showed that the depletion of TRPV5 significantly blocks the inhibitor effects of estrogen on osteoclasts differentiation and bone resorption activity. Further studies confirmed that estrogen regulates the expression of TRPV5 channel via estrogen receptor. Based on these results above, we can draw conclusion that TRPV5 may contribute to the process of estrogen-inhibited osteoclastogenesis and bone resorption activity.